EPR test simulations on a TEMPO model system
shows the CW-EPR spectrum (black line) for a TEMPO molecule grafted on silica, compared with two different simulations (red lines). The simulations were performed considering the conventional principal axes of the g-tensor, indicated in Figure S2 and parallel orientations between the hyperfine A tensor and the g-tensor. The first simulation ( Figure   S1a ) was performed considering the EPR parameters obtained from DFT calculations, shown in table 1 (main text). Some features can be highlighted in the comparison between simulated and experimental data. First, the position of the central line is shifted to lower fields in the experimental data, and second, the hyperfine splinting observed in the experimental data is higher than the observed in the simulation. These differences between simulated and experimental data indicate respectively that g iso and A iso are somewhat larger than calculated from DFT. Using the starting parameters from DFT, A and g values were optimized to get a simulated spectrum in better agreement with the experimental data (see Figure S1 ). The parameters obtained after simulation are shown in table 1 (main text). Magnetic field /mG (a) Figure S1 : Experimental X-band EPR spectrum of a TEMPO molecule grafted on silica and corresponding simulations: (a) using the parameters from DFT calculations, (b) optimized fits (see Table 1 of the main text) Figure S2 -Molecular structure of the nitroxide radical in TEMPO. The conventional principal axes of the g-tensor are indicated. Figure S3 shows the echo detected absorption spectra for the samples 2 and 3. These spectra were recorded using the three-pulse sequence. The integrated echo intensities were measured as a function of the magnetic field strength over a range of 3270-3430 G. The pulse spacing between the first two pulses (t) was set to 250 ns, and the time between the second and the third pulse was 4000 ns in order to suppress nuclear modulation effects. Table S1 : EPR interaction parameters obtained from DFT calculations (geometry-optimized structures from the gas phase on a TPSS-D3/def2-TZVP[1-3] level of theory, using different electron correlation functionals. The A tensors were calculated on a B3LYP/TZ2P [4] [5] [6] (a), B3LYP/QZ4P (b) and BP86/TZ2P [7, 8] (c) level of theory. In case of (d) the A tensors were calculated on a B3LYP/TZ2P level of theory with the geometry as extracted from the single crystal structure (only the H atoms were optimized on a TPSS-D3/def2-TZVP level). Table S2 : Isotropic A values for the investigated compounds obtained by DFT calculations (geometry-optimized structures from the gas phase on a TPSS-D3/def2-TZVP level of theory (the structure of 1 is taken from reference [9] ), using different correlation functionals. The A tensors were calculated on a B3LYP/TZ2P (a), B3LYP/QZ4P (b), BP86/TZ2P (c) and B3LYP/def2TZVP (for B, N and P decontracted) level of theory. Calculations in (a)-(c) were performed with the ADF software [10, 11] , calculations in (d) with GAUSSIAN09 [12] . 
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